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NIO: NI M-RIXS
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NIO: NI M-RIXS

(8) NIO: Nisp XAS Comparison to other techniques
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Intensity (arb. units)

Norm. Intensity (arb. units)
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(a) Ni3p XAS theory
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NIO: O K-RIXS

o 2p-XPS line shape theory: ”non-local screening plays major role”
O K-emission only analyzed according to band theory
e Ground state: o d8+ SLd° + yL2d0
e O K-RIXS: projects d° intermediate states
« Expected final states in O K-RIXS:
v’ dL,d10L2(CT)
v d? (dd-exc.)
v’ | d8;d%L> (NLCT)
4

spin-excitations ?

S5 L0,
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NIO: O K-RIXS

O K-absorption
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NIO: O K-RIXS

NiO
B Ols-absorption
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* Polarization dependent RIXS

* First time observation of low-
energy structure
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NIO: O K-RIXS

NiO
Ols-absorption
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Nonlocal charge transfer edge
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NIO:

Ground state:

|d8;d8>
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NIO:

Intermediate state:

| d9% ;d8>

: Oct. 2005 ALS User meeting workshop:
Soft-X-Ray Photon-In and Photon-Out Spectroscopy: New Frontiers




NIO:

Final state:

| d8; d°L >
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Intensity (arb. units)
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Ni triplet

Ground state:

|3
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NiO:

Intermediate state:

-
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NiO:

Final state:

IR
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Intensity (arb. units)

NIO: O K-RIXS
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Environmental cell principle drawing

- QCM adlayer thickness control
- In situ electronic structure studies with RIXS

QCM

Coated electrode Electrode
\v 2) Vacuum seal

100 nm Winow

O
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Humidity dependent QCM frequency changes
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Removable sample holder piece with QCM
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Environmental cell in vacuum chamber
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Environmental cell in vacuum chamber
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Environmental cell in vacuum chamber
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Environmental cell prior to mounting...

At home lab After shipping to ALS...
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Spectrometer
entrance slit
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Water layers on surface at atmospheric pressure

O K-emission from Cr-surface

— Cr surface/dry conditions - - .
—— Cr surface/humid conditions O K-emission from Cr-f| I m
— Difference !

- - - Liquid H,0

(oxidized) with and without
humid nitrogen present.
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How quickly does iron turn into rust?

Fe corrosion on QCM
ALS, 14-15 Oct, 2005

...add salt and i1t can take as
little as about for a
50nm Fe-film to oxidize.

On right:

of a Fe-layer (100nm)
subjected to 100% humid
air...
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... and QCM frequency
changes.
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What is the spectroscopic fingerprint of rust ?
Fe L-edge

Emission Absorption

—— Fe before ?12 9eV 726 4eV

—— Fe after corrosion
740 eV
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Check with reference samples...

Corroded Fe and Fe oxide samples
O K-edge P
O 1s XES XAS
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Check with reference samples...

Iron oxide references
Fe L XES XAS (PY)

- corroded Fe
= FeQ(OH)-alpha
— Fe,0;-alpha

Fe L-edge
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Pollutants accelerate corrosion of copper

Humid air + SO,

Cu+MaCl+502
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Pollutants accelerate corrosion of copper
Humid air + SO, + O,

Cu+hlaCl+=02+03
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Schematic view of the environmental cell
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Schematic view of the environmental cell
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Environmental cell principle drawing

Coated electrode Electrode

\V Vaeuum seal

100 nm window
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